SEVERAL observers have shown (Pfeiffer, Emmel and Gardner, 1940; Korenchevsky and Ross, 1940) that apart from the occasional production of urinary calculi and glomerulo-nephritis, prolonged oestrogen administration has only a slight effect on the kidneys of rodents, and never induces neoplasia. Matthews, Kirkman and Bacon (1947) were the first to demonstrate that the kidneys of the male golden hamster (Cricetus auratus) are the exception as they possess a peculiar susceptibility to renal neoplasia following treatment with oestrogen.
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The object of this communication is primarily to describe the histogenesis of these oestrogen-induced renal tumours in the male hamster, and to discuss other related problems which might help towards a better understanding of oestrogenic neoplasia.
MATERIAL AND METHODS.
Forty male golden hamsters, all approximately 12 weeks of age, each received a 20 mg. pellet of pure diethylstilboestrol subcutaneously in their right flank. An equal number of untreated male hamsters of the same group were kept as controls.
For routine histological study the kidneys were fixed in alcoholic Bouin, and subsequently stained either in haematoxylin and eosin or by a modification of Masson's light green. In order to test for the presence of intracellular lipids, both fresh and formalin-fixed kidneys were stained with alkaline Sudan IV, Sudan black B and Nile blue sulphate. The pituitaries were fixed in Zenkerformol and differentially stained by Mallory's triple stain. Verhoeff's method was used for the staining of elastic fibres and the Gordon and Sweet procedulre for the presence of reticulin.
OBSERVATIONS.
Macroscopic description of renal turnours.
Six and a half months after stilboestrol treatment had commenced all hamnsters were palpated weekly for the presence of kidney lesions.
Although no renal tumours were palpable at this early period of treatment 8 hamsters were killed in order to study the development of early tumour formation. Each of these hamsters possessed very small cortical lesions which varied between 2 and 5 mm. in diameter. Small palpable tumours arose in some hamsters at the end of the 9th month of treatment, and by the beginning of the 11th month every treated hamster had large renal tumours. At the end of the 12th month all the hamsters belonging to the untreated control group were killed and none was found to have developed renal tumours.
In every instance these kidney tumours were bilateral and multiple, and in their early stages, cortical in position. They were distributed through all levels of the renal cortex and those which were subcapsular in position projected from the surface of the kidney (Fig. 2) . Involvement of the renal medulla sometimes occurred but was due to extension of a tumour which was primarily within the cortex. In their early stages the tumours were compact and white but cysts, (Fig. 1 ) yellowish areas and haemorrhage were common in the larger tumours.
Each had a well defined though non-encapsulated periphery.
In three instances large tumours have been associated with multiple tumour deposits of similar appearance within the peritoneal cavity. This appears to be the result of rupture of an anteriorly situated tumour and implantation of tumour cells on the peritoneum. Such metastatic nodules were present on the peritoneal surface of the diaphragm, body wall, liver, ascending colon, and mesentery in all 3 animals. There was no macroscopic evidence of secondary deposits either in the lymph nodes or lungs.
Twenty-eight of the hamsters treated with stilboestrol for 10 months or over developed pituitary tumours. Nine had enlarged prostate glands, 10 had a marked cystic dilatation of the epididymis and 3 developed an infection of their seminal vesicles. Six hamsters had enlarged adrenals, and with the exception of one case, the hypertrophy was unilateral.
Microscopic description.
Examination of the earliest tumour foci allows clear recognition of their origin from the epithelium of cortical tubules (Fig. 4) and in some instances it is possible to identify the involved tubules as of convoluted type. No instance of genesis from medullary tubules has so far been encountered. Most of the early foci are situated close to glomeruli and, though they are widely scattered through the cortex, subcapsular foci are especially numerous. In some hamsters there has been a striking involvement of tubules about arcuate vessels.
Involved tubules show first nuclear enlargement and loss of cytoplasmic eosinophilia of their epithelial cells. Mitoses appear and there is progressive cell-multiplication until the tubular lumen is obliterated by a compact mass of darker-staining, cuboidal, spheroidal or fusiform cells of indistinct cytoplasmic outline. Expansion and growth of the tubule is followed by rupture of its basement membrane and extension of the proliferating epithelial cells between adjacent tubules (Fig. 7) . It is possible to recognise, at times, origin within a segment of a tubule or simultaneously within a few neighbouring tubules-a "field" of origin. Growth is not only by expansion but also by peripheral infiltration. Proof of infiltration, difficult to prove unequivocally within the renal substance where progressive involvement of adjacent tubules is an alternative explanation, is provided by those tumours situated at the kidney surface which extend in typical infiltrative manner into the peri-renal fat (Fig. 8) . Compression of surrounding tubules sometimes produces a pseudo-capsule but true encapsulation by fibrosis does not occur. In the numerous kidneys examined, neither lymphatic nor blood-vascular invasion by tumour cells has been found.
Well established tumours consist of sheets and cords of compactly grouped cells of uniform appearance, solid acinar cell groups bounded by capillaries, (red) and gives a positive periodic acid-Schiff reaction which is unaltered by prior diastase digestion. Negative reactions were obtained with Best's method for glycogen, mucicarmine, Schmorl's thionin method for metachromasia, the method of McManus and Cason for prevention of the periodic acid-Schiff reaction by acetylation-indicating absence of 1: 2 glycol groups, Millon's method for proteins containing tyrosine, Sakaguchi's method for arginine and the Ninhydrin-Schiff method for amino acids. In paraffin sections much of the lipid is lost, leaving "clear" cells ( Fig. 9 ) but some remains as irregular eosinophil inclusions (Fig. 10 ).
Cysts, many of which develop to a large size, are very common: most appear to arise from engulfed non-neoplastic tubules but others result from dilated neoplastic tubules or necrosis of tumour tissue. Haemorrhage, collections of pigmentcontaining histiocytes, necrosis and foci of calcification (Fig. 6 ) are found in the larger tumours. The structure of peritoneal deposits is similar to that of the renal tumours (Fig. 3) .
Associated oestrogenic changes in organs other than the kidney.
Many of the hamsters which had developed renal tumours as the result of stilboestrol treatment, showed accompanying changes in the pituitary, adrenal and prostrate glands as well as in the epididymis, seminal vesicles and testes. The most pronounced changes were observed in the hypophyses. Twenty-eight out of the 40 treated male hamsters developed hypophyseal tumours. With the exception of five tumours, which were lesions involving the pars intermedia of the gland, they were all chromophobe adenomas of the pars anterior. In two cases the tumours which originated in the pars intermedia had invaded the pars posterior and the pars anterior of the gland. Both these lesions were actively growing tumours since mitoses were numerous (Fig. 11, 12, 13) . The lesion in a third pituitary gland was a nodular hyperplasia of the pars intermedia without any invasive growth. The.chromophobe adenomas were identical in structure with those previously produced by prolonged oestrogen administration in other kinds of rodents, Cramer and Horning (1936), Zondek (1936) ,. Burrows (1936) and Deanesley (1939) .
The abnormalities caused by oestrogen in the prostatic epithelium of the hamster are of unusual interest. In one hamster treated for 10-months, several of the alveoli showed the usual squamous metaplasia accompanied by keratinisation (Fig. 15) , so typical of the reaction of the rodent prostrate to the female sex hormone, whilst in adjacent alveoli the glandular epithelium had undergone a marked hyperplasia without any evidence of squamous changes (Fig. 14) .
Hyperplastic foci developed in the adrenal cortex in 3 hamsters which had received stilboestrol treatment for 8 to 9 months. Cell-divisions were numerous (Fig. 16 ). All 3 of these hamsters had developed pituitary tumours of the pars anterior.
The effect of prolonged oestrogen administration on the epididymis was to. These experiments on the induction of renal tumours in the male golden hamster by prolonged stilboestrol administration confirm the results previously obtained by Matthews, Kirkman and Bacon (1947) , and Kirkman and Bacon (1949) . Detailed studies of the histogenesis of these tumours reveal that they arise by progressive hyperplasia of the cortical tubular epithelium, rapidly enlarge and grow not only by expansion but also by peripheral infiltration. Rupture into the peritoneal cavity results in implant metastases on the abdominal parieties and viscera. No blood-borne metastases have so far been observed. Burrows, 1936; Deanesley, 1939; Gardner, 1947) have shown that prolonged oestrogenic stimulation induces chromophobe adenomas in most rodents. Vasquez-Lopez (1944) was the first to demonstrate that in the golden hamster the pituitary gland of both sexes reacts differently from that of other rodents to chronic oestrinisation. He succeeded in producing tumours of the pars intermedia which in several instances invaded the brain in the region of the tuber cinereum and in early stages resembled histologically the spontaneous basophilic invasion of the pars nervosa sometimnes seen in the human hypophysis. The results of Vasquez-Lopez have been confirmed by Koneff, Simpson and Evans (1946) who implanted subcutaneously 10 mg. pellets of stilboestrol into hamsters of both sexes and obtained, after 31 months' treatment, a hyperplasia of the pars intermedia which invaded progressively the pars posterior, the infundibulum and the floor of the third ventricle. They further found that the anterior lobe was invaded only after very prolonged treatment and that no histological changes occurred in the anterior lobe other than the infiltration by the pars intermedia cells. These results are in accord with our findings in hamsters which had been subjected tochronic oestrinisation for nearly 11 1 months. The anterior lobe, except for invasion by cells of the pars intermedia, showed no diminution in the numbers of acidophiles and no increase in chromophobe cells.
The occurrence of hyperplastic foci in the adrenal cortex of several of the treated hamsters is very unusual. In laboratory animals, adrenal cortical tumours do not as a rule develop as the result of oestrogenic stimulation, Burrows and Horning (1952) . In humans, tumours of the adrenal cortex arise more frequently in females than in males, and this clinical observation suggests that gonadal hormones may play some r6le in their aetiology. Therefore the occurrence of a nodular hyperplasia in some of the oestrogen-treated hamsters is of interest. There is only one other recorded instance of this. Gardner (1947) 
